®B*B##f?(jp) ©'« ?t m ® a m 
13 (a) 0S6O- 102188 

C 12 N 15/00 7115-4B 
C 07 H 21/04 7252- 4C 
C 12 N 1/00 6712-4B 
5/00 7115-4B*gggg# 5fcfg* £HJC0» 9 (£i6jQ 

@£flj<7>*ft DNA 

HI PS59- 145878 
fffl PS59( 1984) 7^138 
ffifttt±3g ©1983^7J3 15B@* -f *(C H)®8319265 
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1. ^^<D«^i 
DNA 

2. 4$ftfll:ftO«SKfl 

(1) g ^ > - * 4 ^0tttottXXtt*0£ftK 

^it*. ^4fe^d9«ci« 

(21 * ^ rEWAft«XO AMXtt B 

o) » s u*? reft*, nmxwtatt©*/ 7 
:r at ©seiflffi i AXttm 2 01.1c u«t 

ODNA, 

(4) TE* * ^* * FttWCJ^i < i 4 
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< it DN A©U > 

ATO TAT CCA GTO CCA ACA TCO CTT TOT TTT 
OOA TCC ACC TCA GCO TGG TCT TTC ACA TTA GAG 
CAT AAC AAC ATA TTC CCC AAA CAA TAC CCA ATT 
ATA AAC TTT ACC ACA GCG GGT CCC ACT OTG CAA 
ACC TAC ACA AAC TTT ATC AG A (?CT GTT COC GOT 
CGT TTA ACA ACT COA OCT GAT GTO AGA CAT GAT 
ATA CCA OTO TTO CCA AAC AGA GTT OCT TTG CCT 
ATA AAC CAA CGO TTT ATT TTA GTT GAA CTC TCA 
AAT CAT GCA OAO CTT TCT GTT ACA TTA OCC CTO 
GAT GTC ACC AAT OCA TAT GTG GTC OOC TAC CGT 
OCT COA AAT AGC CCA TAT TTC TTT CAT CCT GAC 
AAT CAO GAA OAT GCA GAA GCA ATC ACT CAT CTT 
TTC ACT OAT GTT CAA AAT COA TAT ACA TTC CCC 
TTT GOT GOT AAT TAT OAT AGA CTT GAA CAA CTT 
CCT GOT AAT CTG ACA OAA AAT ATC OAO TTG GO A 
AAT OOT CCA CTA OAO OAO GCT ATC TCA GCO CTT 
TAT TAT TAC ACT ACT GGT OGC ACT CAO CTT CCA 
ACT CTO OCT COT TCC TTT ATA ATT TCC ATC CAA 



ATO 


ATT 


TCA 


OAA 


OCA OCA AOA 


TTC 


CAA 


TAT 


ATT 


OAO 


GOA 


OAA 


ATO 


COC 


A CO 


AOA ATT 


AGO 


TAC 


AAC 


COO 


AOA 


TCT 


OCA 


CCA 


OAT 


CCT 


AOC 


GTA 


ATT 


ACA 


CTT 


OAO 


AAT 


AOT 


TOO 


000 


AOA 


CTT 


TCC 


ACT 


OCA 


ATT 


CAA 


OAO 


TCT 


AAC 


CAA 


GOA 


OCC 


TTT 


CCT 


AOT 


CCA 


ATT 


CAA 


CTO 


CAA 


AGA 


CCT 


AAT 


GOT 


TCC 


AAA 


TTC 


AOT 


OTO 


TAC 


GAT 


OTO 


AGT 


ATA 


TTA 


ATC 


CCT 


ATC 


ATA 


OCT 


CTC 


ATO 


OTO 


TAT 


AOA 


TOC 


GCA 


CCT 


CCA 


CCA 


TCO 


TCA 


CAO 


TTT 


TCT 


TTG 


CTT ATA AGO 


CCA 


OTO 


OTA 


CCA 


AAT 


TTT AAT 


OCT 


GAT 


CTT 


TOT 


ATO 


OAT 


CCT 


OAO 


CCC 


ATA 


OTO 


COT 


ATC 


GTA 


OCT 


CCA 


AAT 


GOT 


CTA 


TOT 


OTT 


CAT 


OTT 


AGO 


GAT 


GGA 


AOA 


TTC 


CAC 


AAC 


OGA 


AAC 


OCA 


ATA 

AAA 


CAG 


TTG 


TGG 


CCA 


TCC 


AAO 


TCT 


AAT 


ACA 


OAT 


OCA 


AAT 


CAG 


CTC 


TOO 


ACT 


TTO 


AAA 


AOA GAC 


AAT 


ACT 


ATT 


CGA 


TCT 


AAT 


GOA 


AAO 


TOT 


TTA 


ACT 


ACT 


TAC 


GOG 


TAC 


AGT 


CCO 


OCA OTC 


TAT 


OTO 


ATO 


ATC 


TAT 


GAT 


TOC 


AAT 


ACT 


OCT 


GGA 


ACT 


GAT 


GCC 


ACC 


COC 


TOG 


CAA 


ATA 


TOO 


OAT 


AAT 


GOA 


ACC 


ATC 


ATA 


AAT 


CCC 


AOA 


TCT 


AOT 


CTA 


OTT 


TTA 


OCA 


GCO 


ACA 


TCA 


GOO 


AAC 


AGT 



GOT 


ACC 


ACA 


CTT 


ACQ 


OTO 


CAA 


ACC 


AAC 


ATT 


TAT 


GCC 


OTT 


AOT 


CAA 


GOT 


TOO 


CTT 


CCT 


ACT 


AAT AAT 


ACA 


CAA 


CCT 


TTT 


OTT 


ACA 


ACC 


ATT 


OTT 


OOG 


CTA 


TAT 


GOT 


CTO 


TOC 


TTO 


CAA 


OCA 


AAT 


AOT 


GOA 


CAA 


GTA 


TOG 


ATA 


GAG 


OAC 


TGT 


AOC 


AOT 


OAA 


AAO OCT 


OAA 


CAA 


CAG 


TGO 


OCT 


CTT 


TAT 


OCA 


OAT 


GOT 


TCA 


ATA 


COT 


CCT 


CAG 


CAA 


AAC 


COA 


OAT 


AAT 


TOC 


CTT 


ACA 


AOT 


GAT 


TCT 


AAT 


ATA 


CCO 


CAA 


ACA 


CTT 


OTT 


AAO 


ATC 


CTC 


TCT 


TOT 


OGC 


CCT 


OCA 


TCC 


TCT 


00 c 


CAA 


COA 


TOO 


ATG 


TTC 


AAO 


AAT 


OAT 


GOA 


ACC 


ATT 


TTA 


AAT 


TTO 


TAT 


AOT 


OGA 


TTG 


OTO 


TTA 


OAT 


OTO 


AGO 


COA 


TCO 


GAT 


CCO 


AGC 


CTT 


AAA 


CAA 


ATC ATT 


CTT 


TAC 


CCT 


CTC 


CAT 


OCT 


OAC 


CCA AAC 


CAA 


ATA 


TOO 


TTA 


CCA 


TTA 


TTT 















ATO TAT GCA GTO CCA ACA TGO CTT TOT TTT 
OOA TCC ACC TCA OOG TOO TCT TTC ACA TTA OAO 



GAT 


AAC 


AAC 


ATA 


TTC 


CCC 


AAA 


CAA 


TAC 


CCA ATT 


ATT CAA OAO TCT 


AAC CAA 


GGA 


GCC TTT OCT 


AGT 


ATA 


AAC 


TTT 


ACC 


ACA 


GCO 


GOT 


GCC 


ACT 


GTO 


CAA 


CCA ATT CAA CTG 


CAA AGA 


COT 


AAT GOT TCC 


AAA 


AGC 


TAC 


ACA 


AAC 


TTT 


ATC 


AOA 


OCT 


OTT 


CGC 


GOT 


TTC AGT OTO TAC 


GAT OTO 


AOT 


ATA TTA ATC 


CCT 


COT 


TTA 


ACA 


ACT 


OOA 


OCT 


OAT 


OTO 


AGA 


CAT 


OAT 


ATC ATA OCT CTC 


ATO GTG 


TAT 


AGA TOC CCA 


CCT 


ATA 


CCA 


OTO 


TTO 


CCA 


AAC 


AGA 


OTT 


GOT 


TTO 


CCT 


CCA CCA TCC TCA 


CAO TTT 








ATA 


AAC 


CAA 


COG 


TTT 


ATT 


TTA 


OTT 


OAA 


CTC 


TCA 






AAT 


CAT 


OCA 


OAO 


CTT 


TCT 


OTT 


ACA 


TTA 


GCC 


CTO 




08 1 x m * * 


GAT 


OTC 


ACC 


AAT 


OCA 


TAT 


OTO 


OTC 


CGC 


TAC 


CGT 






































CCT 


GOA AAT 


AGC 


OCA 


TAT 


TTC 


TTT 


CAT 


CCT 


OAC 












AAT 


CAO 


OAA 


GAT 


OCA 


OAA 


OCA 


ATC 


ACT 


CAT 


CTT 


SB *>*^tr UN A<DVy 




TTC 


ACT 


GAT 


CTT 


CAA 


AAT 


CGA 


TAT 


ACA 


TTC 


GCC 


GCT GAT GTT 


TGT ATO 


GAT 


CCT NAG CCC 


ATA 


TTT 


GGT 


GOT 


AAT 


TAT 


OAT 


AGA 


CTT 


OAA 


CAA 


CTT 


GTO COT ATC CTA 


GOT CCA AAT 


GOT CTA TGT 


tITT 


CCT 


GOT 


AAT 


CTO 


AGA 


OAA 


AAT 


ATC 


GAG 


TTG 


GGA 


GAT OTT AGO GAT 


GGA AOA 


TTC 


CAC AAC GGA 


AAC 


AAT 


COT 


CCA 


CTA 


OAO 


OAO 


OCT 


ATC 


TCA 


GCO 


CTT 


GCA ATA CAO TTO 


TGO CCA 


TOC 


AAO TCT AAT 


ACA 


TAT 


TAT TAC 


AOT 


ACT 


GOT 


OOC 


ACT 


CAG 


CTT 


CCA 


OAT GCA AAT CAO 


CTC TGO 


ACT 


TTO AAA AGA 


GAC 


ACT 


CTG 


OCT 


CGT 


TCC 


TTT 


ATA 


ATT 


TOC 


ATC 


CAA 


AAT ACT ATT COA 


TCT AAT 


GGA 


AAO TGT TTA 


ACT 


ATG 


ATT 


TCA 


OAA 


GCA 


GCA 


AGA 


TTC 


CAA 


TAT 


ATT 


ACT TAC GGO TAC 


AOT CCO 


GGA 


GTC TAT GTO 


ATO 


GAG 


GGA 


OAA 


ATO 


COC 


ACO 


AGA 


ATT 


AGO 


TAC 


AAC 


ATC TAT OAT TGC 


AAT ACT 


GCT 


GCA ACT GAT 


GCC 


COO 


AOA 


TCT 


OCA 


CCA 


CAT 


CCT 


AOC 


GTA 


ATT 


ACA 


ACC CGC TGO CAA 


ATA TGO 


GAT 


AAT GGA ACC 


ATC 


CTT 


GAG 


AAT 


AOT 


TOC 


GOG 


AGA 


CTT 


TCC 


ACT 


GCA 


ATA AAT CCC AGA 


TCT AOT 


CTA 


GTT TTA GCA 


GCG 



ACA TCA GOG AAC AGT OOT ACC ACA CTT ACO GTO 
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CAA ACC AAC ATT TAT OCC OTT AOT CAA OOT TOO 
CTT CCT ACT AAT AAT ACA CAA CCT TTT OTT ACA 
ACC ATT OTT GOO CTA TAT OOT CTO TOC TTO CAA 
GCA AAT AOT COA CAA OTA TOO ATA GAG OAC TOT 
AOC AOT OAA AAO OCT OAA CAA CAG TOO GCT CTT 
TAT GCA GAT GGT TCA ATA COT CCT CAO CAA AAC 
COA OAT AAT TOC CTT ACA AOT GAT TCT AAT ATA 
CGO GAA ACA GTT GTT AAO ATC CTC TCT TOT GOC 
CCT GCA TCC TCT GOC CAA COA TOO A TO TTC AAO 
AAT OAT OOA ACC ATT TTA AAT TTO TAT ACT GGA 
TTO OTO TTA CAT CTO AOO COA TCO GAT CCO AGC 
CTT AAA CAA ATC ATT CTT TAC CCT CTC CAT GGT 
OAC CCA AAC CAA ATA TCO TTA CCA TTA TTT 

(a) m Be 4 > * - 1 i>\-f 5 -* $ att'^rU7 



fttn60-102188 (3) 

D NAH. 

(9) *miS*©*&IB2B 7 J*BXfctm 8 # It fl£!*flt© tU 
&D N A ******* W. 

ao m&&iAfami&> 'MMfi. r * Afc-aa. 

(ID tilf** ^9 ^l&fa®T«> i? , *M « ( j^coU). 
>f P7-f^^ Mcthylophllua 
methylotropus ) Xtt T*' * 'J **** * 
7 7* ( Alcallgonea eutroph ua ) Ol^i'it^T 
C t k + ZttftM XtoKMfc 1 0 Jta 

•fe .* ( Streptomycea ) , 9 .* ( lUci Hu a ) 

XfctT^-*0'*^*-( ArthrobAct er ) <D\s*-f 

03 t*>!k t s» * " ■» -f ^ 



\£ i? T x. ( Saccharomyeaa ccravialac ) T 

fl4) ^p-^>/^v^-^pBR322, PAT 15 3. 
pUC 8 . pGS 1 5 AO* PMB 9 7d> 

09 h"pUC6T 

00 ^p-s>/^V^-^pMA91, PMA 230. 
YRp 7 , pLC 5 44 Xtt YEp 6tft4tit« 

07) 9 * - # -f ^<Drate##©0;«ttXtt*© 
— 80* 3 — ritl^i cDNAfli*^iJO^^D5rc 
jW«i4^>^^S:8a«'r*^teT«>0-C. 6*115 



#*feL* iCe^tt; Jt oTfftlSe mRNA b c UNA 
09 #IH*?*©*&ffim 1 7 #rc*tf8t©-***cDNA 
t*a& DNA #**!&*§•** 

09 ^ww^oiasm i 8?&rcE©©itfi&DNA*> 

( fil K ft fl ) 



3. ft 99 Off til a £-99 

*n< y yy& ( y 

-f 7 ) *rf y K©4><<t*- 

- K * * ^ Kfi^d* ^tf U N A 

^'t* D N A«?«a:£trjfi&D N A ft + K&io 
*T y > ( mocUccin J AO 1 ^^* 3 - * ^ (yiscuminj 

» v * 4 f y y * >j k x-pxte&zurc 2 
w# y k« ( a b tti Lxmba 

<D3i&X'2>!)> fi m ) 

|fiJiC^#$^f|4®tt*^*r*o y *s > tt Rlclnl B 

xmtkzn&o 
zr \s?u y y y 



8038360-102188 (4) 
^ K#tt**tro y *-e&* 

! is) y ?k y - a o 
^jasr tastio let* £^tc*>tfis*t*: 

t/t, y y ''mftftK&^xa , aman?? 
h -*&,tfoW&*ftLXMm&VTlVC$lit-rZ>£. t 

*><mhn.x\-z>ti> % comity mm&MKttm u 

/fcti * >'<^X 

a®** %m<o * w: «^ & m &m * * -t *> m <o 



fit* <b © gg tf» P? i3£ * 4* * © « |B (immunotoxin> 

y**>w*>tib a U4o ^ 

^ y y y <Q A tftt frff f K Rlelnm fltijfc 4* K <f *E 

& 0 Wh* <2t<m<o A«fg-a-^tt^^B jjrt^^^u 
ci^t?s % &^x&to&n<DMmK*t-rz&& 



b&m*ft*>irx s £ l ) *y tt.it m&ito toft m 
^ y =» '/^fk$^fl ^o«^^* ##«w^AfN 



:&L*twxv,* 0 u^L'Pfc, tt*p©&y y * — fit 
#8#*©{*#Ktt-f abasia*** yf*B* 

o Btf*t# 9 S h-*|g*Wtt**L-C^ix^x 



»na^G0-102188 (6) 

U *s> ittfctt*«o;tm«A<0©ciiifc©0l 
iB«U^t4 20© V 

M«iXJOi£t)S, ))lj4 0mftNAOft^»e) 

Jn<A«i Bff &©#!*©-» 0t%dtr©-c a < . 

A««t B&JKD&JjOQlMlC&tj I ^©* y -<7 

* V fflffitt Tc%Tf$Bl-r* C t A* fdWU/tn c© 

c i»iH -r rosy © a a©* free tatiu 

X**% C©X 5 rx*3R#*©-fflK X« , C * 

ft + &KK®.gk*ti®z> ) mmota mm 

* a 58 $ L f9 h * ft fc+tf fp JfC x o X MA 



* p -**ttf*Xf*#J©&<*fi2#eyA.tt* 

rx**fc*#©«*K<fcffl L?#* 4>©-C*>* 0 
fc«&fc*ft*ttXi*flP**ttfcWSB©*tf Y * 

^K^^Lf9io *x*©>w© y •>><!!!**©« 

#K *iaj#©&ffi*<*ffl Uff *o >»©«»£ U 
»** UtlJBtt* 3 - K-^* 0 N a a B 

«*<t *#J* - K't4 2 o©fi?iJ5:^«jU, 4> 

i3El84«!l^At^ttt«)4o C©X}rx?3 
£© 1 Ott A#rf y K«*IJ* #J© 

IKirc. cfL*><D&n&&- UX0rJSH©#Bt 'J f >- 



KXa-t©£A*X#f*©A&*i#©4>< 

X »> ^jfSfflWl it, J^JL F©U N AJtiftlOl' 

r^«*©^< t *^Wrj'-xffl}^'!c^t>^, X*i, 

ifte=>~ K©«aw:i«L-C^D N A^^JK^^f© 

i^*^ Kfld^lJ©^< t t~tfC*^'trUN A© 

^%>^0*jw:iW«Tx y > 7'a>* o fffiu n a 
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«i «Stt©# 1 mKTjk-t * if is* * Kfi^g -72 

(3) &tf <Dffi I $&Km~t * 9 ^ ^ Kftfi^iJ 838 
T 6 2 3 -Cft ft« 



ftraB260-102188 (6) 

& coll, Mg thylophllua m«thylotrophu« 
Alcallgenea «utrophu«. (C , >T 7 <A fti fcfc tft~ % p|j 

# » Streptmyce*. tf>clllu» ■ubtilU A Arthrobactw 



Sfccchsromyeea cwrlaiag *> h Q 

rfM^^KO^C^t-flXiiAfifftLOiB 
fc*Z>4>< i * - BP* =» - k-/-£ D N Kf£n&&A 
^ titty 7 * i K£tt 7 T - ~<DM5 ^ 

7-7^5 Kitg^/Mi Kt?W<, X I* # 

it PJJR3 22 . p AT 153 . p UC 8 . pGSSIS AO' 
pMB9A«i>^ % ? 5 Afl§f£0g#c« P VC6 £ . 
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fi^ c« r «vl^>t pMA9 1 . P MA 2 3 0 , ru p 7 , 

JBiftD N a*>**|§**«>«>;6 

"Csdfcm tt N A c ON Ai&jiK^ DN 

a iKy y 7 8 1 ^ ^ ut -Mt trtfAiQ^ 

(#f>^7t-*<fi|c D N A*^ n 
X« % HifiNA^Fjfflj'C^n/tcUNAtD 



fffl iffi <Z> $p < ^ » - = ^ -fj^i L Oi 

pBR3 2 2 . pAT153 pUC8 0^|J§ / ? A ^ 

T I K X ^T6gj« U *y=r(dG;?M 
^fcOrxg\ * y =r (dC; f -f ^o^orx^t^^ - 
* & c D N A i7--Al}^ 0 
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li-tO-SlO^ 2 ^ p - -sOftiA 

3ft rrL^ffl&O N a *>-T-fcifia£ 

?S£fiS3=&Hfll;Ltf E. eoll Xtt S. cqr«vUU« 

Au^Hrt«fai»fi + ofii!WiflM«5>n4 i r > team 

K* =» - K^* D N Atf?IJfc#;f3T*^yt*i8Ua 



"Vdn V* #=0H§He<£\f7.tf. HT^ni n a © y t x 

COSftig &©j££%M* DNA-RNA y r 'J V 
YTi&ho MfcAmLWHD N A %£jg(lnUcU 
R N A0|5:|^A^-* O atL*&m* * is 
* T KO^ffTt?DNA#'J ^ ? --tfifflV^Z 

S 1 f«5*tio fcfc ft D N Aft 

y <dc; -^-f c»rx ar % ^^«x«-to 
^^h?^^7^7-H!r^iilv.-x^ y =f (dGj x 

^^5tOrx\.^t?^».^pBR322 X« pAT15 3 



y > 'J 7"^ Kt =• - Kt4 D N A 

Ktlfll-tftlC E coll D H 1 ^/Bar^^^m U 

X^B8 L/to 1 6 0 0 5c C %_h T«t r . Amp 8 ^ n 
~ >/& ? f^ n«: 0 ^-^ p - > t>>hfft>$ Zti/t =» p 
- ~ ~ h B-fcA^p - ^ 7 < ^ - K ^ L , Vyf ^[ 
0 N A&?l\*$iJ f o - > * v B P-^y|| 
7t2 0 mar ^ y KT'p - 7" * /fj V, *t 

P] 5g U /t o C <D 7* p - /rtD N A rtfl^lj 

ACCTACAA^TT^TT^CT^CC 

*ttt^K fflfffiffi^TGGATGTTjAA^AAjGA^Ga 



ft* i; -4 7**- Kit 7 * -> «fi£^J -Trp-Met-Ph« - 
Lyi -Ain-Aip-Gly- * £ tf C t & A £ tl X © 

fea - K "C * * C <t *> 3» * o 

WAtf* Slngar-Sam ( 1 9 8 3 Proc. Natl. 
Acad. Set ( *® J . 8 0 # . 80 2-8 0 6 

n - y O $ -P>frb X 9 * i KpBft322 f-Cift:*: 

flttt'M^y* KHIHIR73' *-f ( hybrid 
r«l«i«« traoiUtlon assay J * Jfl t (it 80 L/fc o 6»J 
5e08(B<0^ 0 ->^^>* 1614 .1950 . 

i o s 9&cm o 2 ojaas^©*^«^° ~ >"* 
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A, c D N A frgt 

1. mRNAO^IHHAtf^i 

1 0 0-2 OQg <Pjttgg _Rlctmia fll?- % ft ftjfit ft <f> 

pH 9 . 1 5 OmM NaC6. 5 mM EOT A 5 % SUS 

<f» -C War ...ng 7 \s> * -fl 75 S 2 * <e ^ <f 
•*U7t 0 %«I?c5S i «07x>/ - yu : ;pp*a 
( l : l ; -ClftW U*« j8H>L-C*>tt L/to # 
i 5: o. 5 teg© 20t»m MJ ^ - ua, 

pH9. 0 t 2mM EDTA i K I ^X^lUlfl] ft h 

- : ? a p * a, j* -CMJB U-f'9HbUI trc 0 200 
"•moniw L-tx>>e>to#©ti*aa^ * y - 

- 2 0 C "C 1 efefctffc, MS El 8 X*i MS K2 1 
j*/C/«5fcX- 1 0.0 0 0 rpm tf3 0 *HH]ifi*0 L/to # 



Z> * T 3M NaAc . pH 6.5 *T-ef * h Sr&fi LSfc 
Ort: o v * h 300 mM NaC* ftigfl* U. 

/tfUUJTM^fcfcS m R N A # ^ * U ( dT) 
— 1:^0-^077^700^ Y if y y A — T 
itttl^. 400 mM NaC«\ 2 0mM h M * - HC/. 
pH 7.6, 0.2* SDS ft J gflT3 0^(a]^>(7 , y 

77^t3lHlft(AT 200mM NaC/ . 2 0mM 
y V *-HC/. pH7.6. 0.1* SDS *-t2isigfc^ 
* ? ij * * ? ^(cg #-mmfo<D A„e 2)2 '« 

^rtift^Tto 20 mM r U * - HC/ . pH 7.6 

*tiJtt* I SCO Xtttt UV -kA- C continuous 
flow UV cell)T*^^L)fc. feS©-20C© 
* S- + ZtJi\JLX 200mM NaC/ rf» /I? U 
(A)^*j BNA SrlSfeetJBS-*, 70M^ 



> - A"C3 EJft^, 10mM h D -*-UC£. \il 7. 0 

1 0 0 m M h «J ^ - HC^. pH 7. 5 . 0.S^S1)S , 
1 m M EDTA ^<01 0 « 3 0 !l # * ^ 1/7 - 

V 3*8 ( Sigma J igJK^ffiO— tf.hfc 400 
/• ? O >K !l (a; + 11NA OlgiO-tf, SW2 7P- 
^ tiflV^ Bockman L 5 — 6 5 0 i$ '[> {ft *C 25^00 
rpm "C 1 7 C X- 1 4 BJMjft/fc L/to i5«e^ U V -k 
Atlfll^'I S C 0 folSt 4l1ti.fr M&i&X' 400 

t #K«t«K£-£x Epp.ndorf •'OnMttt. 
t?4 C-C3 0 frltil&fo ttlel^L. 7 0^(Dx^ 

hc^. pH 7. 0 vc&mm ltho &M&*iDMiim& 



m R N A KttflMfr*£\B))ti£L'ft'9 
2. #-fiftfr|jg 

SOmM h »; -*-HCZ,pH 8. 3 £ 1 OmM MpCZt £ 
lOOmM KCt £ ImM^d ATP . dTTP A (f dGTP 
i 250/iM dCTPi 0.0 8/H*//iZ * <J * (dTj lfM| 
i lOmii UTTiO, 4 a. y h //, £ <9 & «S ^ 0* * 
iO#Sf , C^*L*# , J (AJ + RNA frO.5/10/ 

dCTP xtt a - ("p>dCTp 

:C^g05wM M -*-HC/.. HI 8. 3 £ 
5mM DTT £ 2 5 0 *iM dCTPi t |«J *t © ffl fig f# 
iUti^fC^l.JL/to jfiK4 5C-TM 6 4>|lfl f > + » 
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3. airaa-ift 

m R N A — c DNA ^ < ^ ij y K * «! & L /fc o 
fippandorf ^ A 9 ^^l«t:^(8«D S 5: 2 »WJ-< 

»R<^TOjK**^JnL/to dATP.dUTP&tf 
dTTP J IOO^iM <to Hapaa -KOJI, pll 6. 9 fc 
10 5mMi t'o KCZ % 92nM * *C „ j$fi & 7 ^ a- 

/(ZODNA^U EL 15 * 2 0 C *C 6 (1$ 

llfl ft £ -£ , C C *C , lOfltM h y*-J1C£, |ifl7.6 
£ 2 0 ttiMO NftCZ. £ 1 wMOJJ DT AiOtpOi 
© fllo - Gal NO /Jji.-C^^^jllL'Cfl UNA 
Xtil&lto&bfc&Lfto Carankov X« f > 



^-^*^^.t0.3M NaAo.pHe a»e>fci#£:£rt:o 
fipptndorf < * n # d> "C ® 3 O#0g&/C/ 
LtfcJK&fcleliKL* #2.5 *0/*z orna 

4. Sj x ^ ixT fflKfc; 

c D N A 3 0 0 mM NaCZ 

£ 3 0mMO Na Ac , pH 4. 5 t 3 m M O ZnCZ t 
ffi T ~C Aspergillus oryaae P> © S t R ^ f T — -V 
T'flHfc L7t 0 3 7C-C15 *>|li]&tf 1 S C X- 1 5 

-* - HCZ. pH7. 8 t nOwMifA^fiOTAl 
1 OwxMt "CAnX-CRio 5C^ii: t/to foKs ® <D 

7 S — A> I ^DOjfcjWA I >f J 7 $ A, 7 JS, Z3 - 

^(25124 :i J-CilllL 1fir#©1&ffl^ * 
y - ^t 3 0 0mM NaAc.pU 6 tf> P, it «t 3 7t o <t 
Httt« 0. 2 5 ANA gftlfCK 4K10 

m M h y ^ -riCZ.pH 8 . 0. i mM J3 O T A fC # ft? 



5. DNAMP»^ij('l •» - 7" A A> <7J W Ml 
1 4 0 mM <D iJ = ^ A* & * «; «> . |4I 7. 6 £ 3 0 
mM h y ^*S2£<i: O.lmAt DTT £ ImM CoCV. t 
(3H) X** ("PJ t dCTP <b (Otf-fiiV 

■C, 0.0 0 1 -0.0 1 (O dCTP £ - S 

k: ^==s=sri=5=o^t^g^^to a c v- >f a- x -j> a 

^ N Afo 3 7 C "C 6 friWfjWTto Uray'a 

■ elntUUnt f * !> ^ h L X $ g& K *j /- * TC A 

««fLEOT At 1 0»Mt -C/ffl^ "C Rlfi «C 

«(t«t^5^T, 1M NaAc. pit 8 £ I OmM h 'J ^ 
-fi^t^ffi . pH 8 £ lmM fiUTA <h KCmm ^iHi 



d6TP%dC TPfC^UOit X gag pBR322 
D N A *ra«IC 

6. x f A*©m*?t e D N AQj>j 

e 0 N A % % 1M N»Ao , pii 8 £ 1 0»M h V 

. pH 8 t ImM ED TA iO«P05 - 2 0 # 

«P"C 3 9,0 0 0 rpm TMgfeiifc/C/L/to pBR322 
0 N AOHinf I &tf Pet I «(£%>©&#%>* 
L/t36?l^fit?J) N A£tp$3: tfcj£ U» C©43fil© 
ifi^fc lJfP&Ttfn - ^^CCttLtto cDNA 
^ffitf>e>©ffi#*#«?<0*"t'*&JRL, «#©!&© 
^ * y -^-CttJKS-**:* fcfc 7* U"C 3 0©*ft 
jftl®#*f#/toi?|Jt>( 2.2 00bp xnt^J^: 
e D N A tiBfr £ ( 1.0 0 0 —2,2 0 0 bp ; © *F ftt] \ft & 
£ ( 6 0 0-1.0 0 0 bp ; <D^J^ « DNAfc&trlS 
#tfcf#7t 0 60 0 bp*jl|Oel)NAH«l«* 
U/to 

3?Ot^i^%. 16 0WM RbC^ i 1 OmM 



(10) 

hM-HCZ.pH7.etO.2mM EDTA £ K #J 5 

B. T= - 'J 

L 7^ - \) * ? 

d G-f 'lAftl pBR3 2 2 XttpATl53 £ 
0.4 ny//iZ (0^9 * -(SffiX-S#t/to ^ 

r «65fi<bN i;-e£*o 7 0 c-ca 0 # 

iflitaa&U 1 fo&MK&ft L, &*K4x;k: 

f%£>L/t 0 *£§flHflfi( competent cells ) * till JUA 

rojm < Lit* 

D H 1 fflffa ( neAl , nil A , r k , , «ndo 1 . 
R" . rel Al ? ) * 1 0 erf© pel 7* n ( 2 jtf 

MJ / ^ . 0. 5 %m&tbm*fo . 10mM NeCZ. 
20mM MgCZt . K 0 H "CpH 7. 6 tCtfUg, V*-***l t 
Dlfco ©flflffl^ttfca* ) -0****, 3 7C©3« 



1 mi £ 2 5 w£®m £mtbK.}&4& U, Ae, 0 = 0. 4 8 

lf««5^/to fcfctfQ/J&fc 1 s *>JHJ*K?S L<C 

© MSB 2 1 &/C/*-C 5.0 0 0 rpm "C 5 U "C 

fflVLLrto foK* 1 0 itOlUOniM KbCZ. 5 0 mM 
MeC£ t . 10mM CftCZif 3 OmM Na Ac , pi! 6. 8 , 

1 6^/'Jf -A^fctfjH 1 5 #ftO 

IS ^ L 7t o 

«aia*#KlaIiR 1 mtO lOroM RbCZ £75 

mM CeCZ. £ 1 OmM MOPS — KOH. plf 5. 8 £ , 
1 5«/Hf-^^M/«?^ I6K1 5 # 

(tfl7TcJ:tC^^U/to 

- h L % 4 2 TJ-C9 0 -1 2 0#|IH 

*fc«*X-5;t/to l«ef©pel T^n .XfcflD*. fl!/JS 
* 3 U#WU««S-tf /to fcCClfflfla* & < ;« 

100*iZ©pei V o *Kft tAfU 24ts 1 4 



7 f~ h LTto ( L B IX t 1 % MJ / h > , 0. 6 
^#«»m%J . 1 7 Omrt NeCZ. 1. 5 Jtftit?C*'6>ftt 

* J o 

37c-c ia-24 u#im^mK* 3 0 - - nt 

U 3 3 «J7>t , '/il ffc^tfl.B^'U'- 

Mi Kfc#O^Kfe&f*fcl3ffi L/to 16 0 0 
I £ £ C*Tet r Arop a ^ o - fcfcifc L * 1 4 fi9 / 

C. ^ ^ >J - ^ > jT 

1. ^ V * * 9 T Y<D? <<A>tt*X 

«J '^>B 2 0 mer ) ©3fcV3t ?C 

5 OmM hM.pH8.5fc 10mMM ? W| tSJnM 
DTTiO.UM^'^Ai s; > - HCZ t 0.1 mM 
BD'f AtOtfC 5 0 0 n? ©^ U a'x^u^ 5"- K 

* 6 0/tCl r ("PJATP £ 1 « £ OH* !l X S I"* 



K * + - * ( Bo»hringaO i^K 3 7 C "C 3 5 ^flfl 
-fy+a-i-H^n: 0 ^gO0.6MNH»A' £ XttoX. 
tBLtoZifltL* O.l 4M NaCZ t 0.0 2M h'jA, 
pH7. 6 i 0.0 0 5M EOT A <fc 0. 1 % S D S<£ © t? * 

- 2 o c -c* u^o 

Z * jj * X 0 U * T K/p ~ 7* flj V, > ^ P 

-->M7*'J^''f-g-S'3> 

fDt*B-,x7^^-( 3ohleioh«r & Sehuell 
0. 4 5 * ; "C^«ft^«:?Ci<9m U/to 3 *a© 7 -f 
A* fi - 5: 2 0 0 u9/mt 0^B?A7X^3-yu* 
3* tr 3 7 C © LB -T«t7* 6 l$ \U\ * $L 

X&Ltto 0.5M NsOH-C«P?^-7t 3 « © 2 &<D& 

1 5 L/to */t. (DIM . ptl8.0 A 

(2) 1M HI;* .p&Bt 1.5 M NmC/. ( 3 0 ft |HJ J * 
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Loot: -Ci?£«feL7to 

~fi*'-/w*tfi;yv^s'^"C7*u'^-f 7*i;/-i 

/to 0.9M NaWi 0.0 9M h ¥ ^ , pti 7. 4 £ 0.0 0 6 
M ED T A i 0.5# NP4 0 £ 2 X Danhnrdti £ 

o. 2 % s o s <t i oo HQ/at &&s)Mftv- <r\b*{~ 

DNAi 7 0/i © t BKAi©1» , C7^^ 

-^^^'M/'j^^U* 7* ^ 4 7* ¥ ^ 1 
* - a > 5 5C-C4 f^F IHJ ?7 rx ^7r_ 0 7* 
Wv> -f 7* D # -f f-^3^/<5»77t'<^/*^ 

KilffiL, 5 o n^o ? K*Ln:/B-7*t^O 

rx * * -c ; flu* 7t 0 r - - y > * 3 7 u *e i ufe 
gia© 6 x s s c "Cifej < i5feo/to exssc* 
^^3^07^^^-*, ^sasaifijtt 7* * - 7*© 



tfc^Tfco 7 , D-y*f>OAX«TiC2C.CX«0 
IC4C ^ ffi \.-i5fc*®K a: 6 2 C . 5 6 C AO 6 0 

a ^M7-'J y KflK^Jg 
1. P N Aj^^ 

? y *<d ? p - * im ; e> i§7t ^ ? * * k 

D N A fcf»« Lv 1 0 1 5 /i 0 X Eco H I "C 

^v'-A-ttlKifc^/'xo-C*^ -< \sv h * o. 5 

«rf©0. lXSSC*C»»L7to^Kv 0. 5 mt<D 1 
rto ^/«U7t4irf©4'3fUfl5ltt( 1.5 M 0.2 5 

m ucz. 0.2 8M h y *-<u. pH8.o j fc/m** fi£e> 

•e/t Schl«lch»r &tf Sohuell © 0. 4 5 M 7 A * 
~? A * 2 X'Stj i»lnnl«i -C 6 wt<Q D N A T > 7* 



^*«£E«&^| U/to ft(^, 5a*06XS3-C*7 

*C 8 0 C t? 2 B#WJft« L/to 

2. ^M7*';y K'jj^^P h =» ^ 

7<^^~(^; t SflrfOS«3fcA^» 5 0^ 
* A, J> 7 $ K t 0. 4 M N»C^ <t 1 OmM PIPKS - 
N»0H.pH 6. 4 i 4 mM £D T A i0.S t UNA 

t 1 0 a9/wt rfiyiA] < i:Off>-C4 1x;-C4 Oi».|Kl 7* u 
'M7*'J/'(XUo * 7 T frBfc:feL, 7-1^ 

^ - ( n ) X — iK Kit ft 2 o ^ y Ot^dj^^i) 

(a/ RNA XiSU ( Jilie ; 5 0 J* T i K'< 

y 7 r * -o 4 ic-cmfe^^y^ixUo -< 

^77i^4L7^^-(^; t , UJSU*©1 
xssc t . (2) sta<o o. i x s a c. 

0. USDS .13) 5 0C©0. 1XSSC , 0. \ % 
SOS, t4j£®0 0. 1 X S S C . 0. A <tf S U S <D 

& a * 2 m-r^m^x i 5^i«jr^^ort„ 7< 
~ ( W ; *flft*u» 200/1 4 ©'^ 7" ^ 



K»ft<'<3'77( 9fl#*A-ATi K . 10 mM 
PIPES -NaOH.pH6.4. 1 mM EDTA. 0.6^ SOS) 
4 ^ * -KMfL* 4 0 C -C S 0 * » 

«7to "* * 7 T**f LV^Bpp«ndorf (C £> 43\ NaC£ 
0. 2 M* T?OT;t*o L/tmHNAtx^ 

*^tfp-CJ!sAK p6RCL6 A^pBBCLUCRCL 
= Riclnu. eommunia laetin ; £ ft 3 il h fi& e£ © 2 

3 - Kf^DNA SJ#) * , Sanger 7* * + f 65 
( Sanger*?* 1 9 7 7~Proc. Natl. Acad. Scl. # S 
7 4 . 5 4 6 3 —6 7 J £ Maxfim - Gilbert £fc ( Maxam 
and Gilbert. 1 9 80 -Math. Enaym. 61. 4 9 9 -5 6 0) 



K#i&L7to 50mM hM»(pH7.4 JilOnM 
M^CZ* £10 mM «**-*|«tMh--*>£l»*I-* 
KAiJ?>t iOwM ATP iCliy/irfBSAi 
K 6 a. as y r O fff T4 DNA y^--fef5C^fl^/t 

_ ^/t 0 ^ ^ - * / 9 u p * ^ tttt £ 

U * h -fb Ls 4>"k<0 1 OmM h U -XHCZ ( pH7. 4 J£ 
lmMEDTA tK®fftL. P«t I £ fatt L /to 
8 P?*l/tigi»*fcD N A * fcK, RiJJftOPst lit© 
<t . *^77^ --tf&Jl pUC8£(f!tiad©fcJ<<> 

fl^ig]&K:fflv.*T: E. coil i) H I 

& L/to 

P RCL617©X* f * 5^ K 1 ia«C^^o 

C ©Hfi^ljl* ^ o ~ > pKC L6 AO" p RC L 1 7 f 
©2:3©* S'T'UNA'f > tt — h rf» 
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tpBR3 2 2 *P>1?J6fc L* P»t 1 l£«Ht . 

T* * * K p UC 8 CC *g fi* U /t 

( Vierra and Meaelng. 1 98 2 -Qene 1 9. 25 9 - 
2 6 8 j c C tl *> ©fc& 7* * * * KK i 3t 6 coll 

4o pllCL6Ay pftCLl 7 ftM ^ *!T — h © ^ 

i^** KfiWt attfrrU>.'iafto n a*> 

L/to C ©/tA&ft, Hffllft* ^ K»^7 
- -fef Sau 9 6 1 -C mit U "C p ft C L 1 7 h & 5 
3 2 3 bp ©itftf Sau 9 6 1 -CfflJ^ffitt 

L,tpftCL6»»P)#IKL^fi$1561bp ©0ftt 



Sg £ 41 It ( C<Lf)2^©^P->iO^^<OUNA 
* 0 K2llSIC^U5'-»3'^|.'|)|lfl'f 

i os'ios ^ k «c ■» ffi : » j a o »j* 

/to 5* 5(5/(8 Sli^Jt* m tt N AOS'^ i -CWtftV^tt 

* (dA; h ^ ^ ^ as&v^-c* *? » 

^• % '*^"J"o ( G- Funatau. M. Kimura A If M. Funatau . 
Agric. Biol. Cham. 4 3#. 222 I - 2 2 2 4 ^ - i? 
(I 9 79 j.lt/, S. roahltaka. U. Kunakau AC/ 
M. Fanatau. Agrlc. Biol. Chem. 4 2$ , 1267- 
1 2 7 4 ^-^(1 97 8 );, 4l/t 7 iVffl! 



*6S*3ft7tfi*ij*Cci.f?*E Ltt&c c -eitti££ft7t 
tS*. ^TJIfinc # y ia) /wfc r > ^ - ? f ^ * 

f| <o pHCL6 ©-f >r-Hl^t^^f h7 
-1O2«»F>0|£1S12* "CWC^t * 0 pllCL17 
©4>1T-M**^Urf**K 7 33tf»P>i3l« 1782 

ft*o co'^^-^i^sg^ii/tTiy^isi 
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9 *fiA ( T * >>fi*-2 4 - 

-1 ; £ It FuntUu ^(fCXO"C$fi«^iLn:f!W^IM' 

a - P £ tLTtjoiktf y 7* 7- VWb'T < ^ f# -24 
tf» e? T 5 y f£ 5 4 l<tO«K!l-</f K"C*4o 

ffl 9 .-jr-fift Sii-CAffe ft ft t fJ'CT i 

4. ^tBOHfii^rx^^ 

ift 1 fc$r* pRCLG 1 70 h ^ 5- Kfo!*IJ£ 7* 
/oij'/ ><dt i y &6C*Vfc*\rWT?* ^ , rift 2 
Htt eDNAO 9 * - ? &k%Kfc't 

a w isa x- * a o 

.?.P«A * n± /1| n :fc *fc 
:';HRA » a ± 4f ff . X 
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